
U.S. Department of the Interior 
Geological Survey

Complete Data Listings 
for CSEM soundings on Kilauea Volcano, Hawai*i

by

Jim Kauahikaua, Dallas B. Jackson, 
and Charles J. Zablocki

Open-File Report 83-66 
1983

This report is preliminary and has not been 
reviewed -for conformity with U.S. Geological 
Survey editorial standards. Any use of trade 
names is for descriptive purposes only and 
does not imply endorsement by the USGS.



page 2

This document contains complete data from a

controlled-source electromagnetic (CSEM) sounding/mapping project 

at Kilauea volcano, Hawai'i (Kauahikaua and others, 1979 and 

1981; Kauahikaua, 1982). The data Mere obtained at 46 locations 

about a -fixed location, horizontal, polygonal loop source in the 

summit area of the volcano. The coordinates of those locations 

are listed in table 1 while those of the loop corners are listed 

in table 2. Coordinate origin is at the center of the loop 

source; +X is geographic east, +Y is geographic south, and +Z is 

down.

The data consist of magnetic field amplitudes and phases at 

excitation frequencies between O.O4 and 8 Hz. The vector 

components were measured in a cylindrical coordinate system 

centered on the loop source. The number of components measured 

was not consistent because of sensor limitations; several 

different types were used and some could measure only one or two 

components simultaneously. All data listed in the appendix are 

normalized by the theoretical primary (free space) field 

magnitude at each location. Also included in the appendix 

listings are the polarization ellipse parameters in the 

vertical radial and horizontal planes. Because they are 

normalized, amplitudes and ellipticities (denoted in appendix as 

*e') are dimensionless; all phases, tilt and strike angles 

(denoted in appendix as 'alpha' for vertical radial and 

horizontal planes, respectively) are in degrees. The 

polarization ellipse parameters are defined graphically in fig. 1 

and are calculated via the definitions in Smith and Ward (1974).

Many of the locations were reoccupied during the two year
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duration of this project. Data sets obtained during a 

reoccupation are signified by a letter after the sounding number 

in the appendix. The induced vertical magnetic field at two of 

these locations (numbers 22 and 25) has been remeasured 

semiregularly since 1979 for a CSEM resistivity monitoring 

experiment aimed at studying and predicting volcanic processes at 

Kilauea volcano (Jackson and others, 1981).

TABLE 1

Sounding location coordinates (meters) and dates

Sounding 
number

1
2
4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
30

X, m

5352 
1680 
5304 
5352 
6732 
8352 
912O 
5928 
8232 
7200

-792 
4284 
3456 
1788 
3276
768 

456O
2O4
-48O 
4212 
2520
-3384
-47O4
4128
552

-2412 
3072

Y s m

1080
3420
8448
2568
6096
4752
6072
4512
8352
2352

-12790 
6648 
5496 
6744 
3504 
228O 
2712 
4968 
3912 
4584 
4632

-2928
-4032 
3720 
59O4 
5016 
9744

Z, m

O
76
192
52
162
113
19O
88

226
6

-461

150
113
168
73
34
46
1O4
92
98
1O7

-268
-378

61
153
174
216

dates

1/24/79 
1/26/79 
2/01/79 
2/03/79 
2/06/79 
2/O7/79 
2/08/79 
2/O9/79 
2/14/79 
2/15/79

2/16/79 
2/17/79 
2/17/79 
2/18/79 
3/08/79 
3/09/79 
3/O9/79 
3/10/79 
3/10/79 
3/11/79 
3/23/79 
4/05/79 
4/05/79 
4/O6/79 
4/O7/79 
4/2O/79 
7/28/79

8/O1/79

10/09/80 
10/30/80 
1O/O6/8O

10/05/80

8/03/79 
1O/3O/8O

7/27/79

1O/16/8O 

9/18/79
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31
32
33
35
36
37
38
39
4O
41
42
43
44
45
46
47
48
49
5O

46Q8
2952

-1836
-4656
-732O
-5112
6144
2760
1512
8760
-672
3252
6720

-8527
756O
5364
636O
7512
9384

-264
2184
78OO
3072
65O4
696

6744
7584
4752
984

6744
4248
3744
-7OO8
3372
3456
5100
636O
7164

-15
85

232
116
244
-101
162
149
91
61
192
62
58

-857
58
64
1O7
168
195

S/O1/79
8/O2/79
9/12/79
1O/O1/SO
10/02/80
1O/O3/8O
1O/O7/SO
lo/io/ao
lo/ii/ao
10/13/80
10/15/80
1O/16/8O
1O/17/8O
10/18/80
1O/2O/8O
10/21/80
10/21/80
1O/21/8O
10/21/80

1O/O2/8O

TABLE 2 
Coordinates -for loop corners

X, m

-23O 
1637
-689 

-13OO

Y, m

-1O92
1O6

1224
-1O3

Z, m

-18
-34
4O
6
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APPENDIX 

Complete Data Listing

SOUNDING:

vertical component:

 f= 0.100 ampl= 0.708 phase=* 11.6
 f= 0.160 ampl = 1.053 phase= 5.7
 f= 0.250 ampl = 1.272 ,phase= 8.8
 f= 0.400 ampl= 1.161 phase= 0.6
f = 0.630 ampl= 1.196 phase= -5.3
 f= 1.000 ampl = 1.142 phase= -12.3
 f- 1.600 ampl= 1.043 phase= -19.0
 f= 4.000 ampl= 0.832 phase= -28.9
f= 6.300 ampl = 0.800 phase= -39.0
 f= 8.000 ampl= 0.780 phase= -43.7

SOUNDING: la

radial component:

 f= 0.400 ampl = 0.522 phase= 46.3
 f= 0.630 ampl = 0.671 phase= 35.9
 f = 1.000 ampl= 0.761 phase= 26.2
 f= 1.600 ampl = 0.852 phase= 16.5
i~ 2.500 ampl= 0.849 phase= 12.3
f= 4.000 ampl= 0.849 phase= 4.1
 f= 6.300 ampl= 0.840 phase= 0.6
 f= 8.000 ampl= 0.856 phase- 0.9

vertical component:

f= 0.100 ampl= 1.079 phase= 6.6
 f= 0.160 ampl = 1.026 phase= 3.4
 f- 0.250 ampl= 1.137 phase= 2.5
f= 0.400 ampl= 1.170 phase= -0.8
f= 0.630 ampl= 1.179 phase= -7.0
f= l.OOO ampl= 1.106 phase= -14.0
 f= 1.600 ampl= 1.041 phase= -21.0
 f= 2.500 ampl= 0.898 phase= -23.9
 f= 4.000 ampl= 0.813 phase= -33.8
f= 6.300 ampl= 0.739 phase= -43.6
 f= 8.000 ampl= 0.735 phase= -47.1

vertical-radial el 1ipticity:

f= 0.400 e= -0.297 alpha= 71.4
 f= 0.630 e= -0.323 alpha== 64.5
i~ 1.000 e= -0.336 alpha= 58.3
 f= 1.600 e= -0.332 alpha= 52.1
 f= 2.500 e= -0.326 alpha= 47.0
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 f= 4.000
 f = 6. 300
 f= 8.000

SOUNDING:

e- -0.342 alpha= 43.4
e= -0.401 alpha= 39.9
e= -O.438 alpha= 38.6

radial component:

 f SS

X  i  **

 f ss

X   "T* *****

X   "T* *****

X    

X « 

f _H. 
*****

0.
0.
1.
1.
2.
4.
6.
8.

400
630
000
600
500
000
300
000

vertical

 f SS

X  "  

 f =:::
X   "T* *****

X  "

/  roil

/" *>» 

 f SS

0.
0.
1.
1.
2.
4.
6.
8.

400
630
000
600
500
000
300
000

vertical -

X      *

£  tfflt 
t *****

f =

 f =

 f =

X  

X   "T* *****

 f SS

0.
0.
1.
1.
2.
4.
6.
8.

400
630
000
600
500
000
300
000

ampl =
ampl =
ampl =
ampl =
ampl =
ampl =
ampl  
amp 1 ~

0.
0.
0.
0.
0.
0.
0.
0.

293
386
483
565
614
670
747
769

phase=
phase25
phase=
phase=
phase=
phase-
phase 
phase=

49.
48.
39.
30.
23.
19.
14.
11.

0
0
1
6
3
3
8
3

component:

ampl =
amp 1 ~
ampl =
ampl =
ampl =
ampl =
ampl =
amp 1  

-radi al

e=
e=s
e=
e=
e=
e==
e==
e=

0.
0.
0.
0.
0.
o.
0.
0.

el

-0.
-0.
"*" f"**T|

-0.
-0.
-0.
-0.
-0.

913
882
892
894
847
824
793
796

lipt

196
290
297
267
247
235
227
222

phase=
phase31
phase=
phase^
phase 
phase=
phase==
phase=

ici ty:

al pha 
alpha^
alpha-
al pha 
alpha-
alpha=
al pha 
alpha=

8.
1.

-1.
-2.
  6 .
_ -7

-10.
-13.

75.
71.
65.
59.
55.
51.
46.
46.

6
2
6
9
1
8
8
8

7
7
4
8
3
6
9
1

SOUNDING:

radial component:

 f =r

f ttmt

X  

f ltnl

f=
f ttnt

X *»"«

X  "

X  

X  »» "T* *"***

f MM *****

£  tmm

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.

1 00
125
160
200
250
315
400
500
630
800
000
250

ampl =
amplss
ampl =
ampl =
amp) 1 ~
ampl^
ampl =
ampl =
ampl =
ampl =
amp 1 ^
ampl =

0.
0.
0.
0.
0.
0.
O.
0.
O.
0.
0.
0.

479
419
708
340
846
543
577
519
460
369
TTG --. OCj

412

phase=
phase122
phase=
phase=
phase 
phase25
phase 
phase^
phase=
phase==
phase 
phase--

37.
33.
39.
3.
18.
9.

22.
2.
0.
6.
1.

19.

<-\ 
J-

1
>~l
x_

5
2
4
7
5
2
1
8
9
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f B

X ' 

f ITM, *****

f tl_ *****

X " 

f tttu *****

f ITM,i *****

X     

1.
2.
2.
3.
4.
5.
6.
8.

600
000
500
150
000
000
300
000

vertical

X " * 

f tttu *****

 f-
/^ lml

X ' 

X  *   

X    "

X  **  1 *****

X ' 

/  tl1_l

f ltlll

X tin1 *****

/  tl1_l

X "" 1 *****

X  "**

X "" 

f s

f s

f .Mll **"""

0.
0.
0.
0.
0.
o.
0.
0.
0.
1.
1.
1.
2.
2.
3.
4.
5.
6.
a.

1 00
160
200
250
315
400
50O
630
800
000
250
600
000
500
150
000
000
300
000

ampl 5*
ampl =
ampl =
ampl =
ampl 5*
ampl =
amp 1  
ampl  

0.
0.
0.
0.
0.
0.
0.
0.

465
378
372
380
396
376
393
395

phase-
phase^
phase=
phase-
phase-
phase-
phase-
phase-

10.
18.
27.
33.
46.
61.
82.
99.

*~
0
2
7
2
0
a
6

component:

ampl =
ampl 5*
ampl-
ampl  
ampl =
ampl =
ampl =
ampl ~
ampl =
ampl =
ampl =
amp 1  
ampl =
ampl 5*
ampl =
ampl =
ampl =
ampl =
ampl  

vertical -radial

f mw 
*****

f HH. 
*****

X "*"

f mn *****

f ltnt **""

f* M1(1

f HW 
""**

f =

X "" 

f as

f >|1_< 
1 '""**

f mn *****

X "" 

/  rrnt

f .  "*"*

f tl_ *****

f ltml **"""

f mn *****

X " 

0.
0.
o.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.
2.
3.
4.
5.
6.
8.

100
160
2OO
250
315
400
500
630
800
000
250
600
000
500
150
000
000
300
000

e=
e=
e=
e=
e=
e=
e=
e=
e=
e=
& ***

S**"

e=
e=
e=
e=
e=
e=
e=

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

el

-0.
-0.
-0.
-0.
-0.
-0.
-o.
r»m f***l

-0.
-0.
-0.
  o
-0.
-o.
-0.
-0.
-0.
-0.
-0.

853
772
727
667
606
528
367
282
254
203
197
190
195
181
170
154
149
136
133

lipt

403
658
241
487
538
696
480
459
473
338
367
221
315
332
365
339
381
342
323

phase*5
phase*5
phase*5
phase-
phase 
phase-
phase=
phase=
phase-
phase=
phase-
phase-
phase=
phase-
phase=
phase=
phase=
phase=
phase=

ici ty:

alpha-
alpha=
alpha=
alpha=
alpha=
alpha=
al pha 
alpha=
alpha=
al pha 
al pha 
al pha 
alpha=
alpha=
alpha=
alpha=
al pha=
alpha*5
al pha 

-17.
-28.
-32.
-35.
-47.
-47.
-53.
-58.
-49.
-41.
-36.
-26.
-26.
-22.
-21.
_ i ~j
_ -i cr

4. tJ .

-15.
_ 2

68.
51.
68.
33.
50.
37.
28.
22.
27.
26.
17.
19.
22.
19.
14.
10.
6.

  3
-5.

i
0
8
9
7
6
3
2
7
7
-Tf

a
a
3
0
9
3
9
1

2
3
0
9
7
6
9
9
9
8
3
0
4
a
7
9
2
4
5

SOUNDING: 4a

tangential component:
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 f= 0.400 ampl = 0.112 phase= 0.6
i- 1.000 ampl= 0.072 phase= -6.4
 f = 4.000 ampl = 0.072 phase= -18.4
f= 8.000 ampl = 0.056 phase* -23.5

radial component:

 f  

 f = 
 f =
/  mltff

0.
1.
4. 
8.

400
000 
000 
000

vertical

X «  

f *w *****

 f = 
 f =

0. 
0. 
1. 
4. 
8.

100 
400 
000 
000 
000

ampl
ampl 
ampl 
ampl

ss

=

0.
0. 
0. 
0.

560
400 
371 
337

phase=
phase== 
phase= 
phase=

0.
-10. 
 6 . 
  6 .

2
3 
4 
2

component:

ampl 
ampl 
ampl 
ampl 
ampl

vertical-radi

X  «  

f «w "***"

X  "*  

X ""i

0. 
1. 
4. 
8.

horiz

X   - 

X  "  

f tMM """*

X MM.

0. 
1. 
4.
8.

400 
000
ooo
000

r=

al

e  
e=

\5?"""""

ontal el

400 
000 
000
OOO

li

e 
e=
e 

0. 
0. 
0. 
0. 
0.

el

-0. 
-0.

pti

-0.
f\\J *

0.
0.

963 
613 
242 
196 
152

phase= 
phase= 
phase= 
phase== 
phase=

  8 . 
-48.

-30.
-32.

0 
5 
8 
6 
9

1 iptici ty:

449 
230 
174 
173

city

00 1 
012 
039
049

alpha= 
al pha13 
alpha= 
alpha=

:

alpha= 
al pha= 
al pha^
al pha 

48. 
29. 
26. 
22.

78. 
79. 
79.
80.

9 
5 
6 
7

7 
8 
3
9

SOUNDING:

radial component:

 f= 0.125 ampl= 0.223 phase= 57.8
 f= 0.200 ampl= 0.331 phase- 47.3
 f-~ 0.250 ampl= 0.404 phase= 48.8
 f= 0.315 ampl= 0.439 phase= 43.8
f= 0.400 ampl= 0.492 phase= 41.0
 f= 0.500 ampl= 0.550 phase= 35.5
 f= 0.630 ampl= 0.595 phase= 29.5
 f= 0.800 ampl= 0.620 phase== 26.8
 f= l.OOO ampl= 0.662 phase= 23.0
 f= 1.250 ampl= 0.685 phase= 18.0
 f= 1.600 ampl= 0.717 phase= 15.2
 f= 2.000 ampl^ 0.710 phase= 13.8
f= 2.500 ampl= 0.722 phase= 11.2
 f= 3.150 ampl= 0.723 phase= 10.3
i~ 4.000 ampl= 0.726 phase= 9.8
 f= 5.000 ampl= 0.741 phase= 9.3
 f-- 6.300 ampl= 0.738 phase== 8.9
 f= 8.000 ampl= 0.753 phase= 9.0
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vertical component:

f
f
f
f
f
f

=
S3

S3

=

=

=

f ttm

f
f
f
f
f
f
 f
f
f
f
f
f
f

=

=s

=
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=
=
=
-
=
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=
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0.
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0.
0.
0.
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1.
1.
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2.
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a.
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300
000
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f
f
f
f
f
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=
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=
=
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f
f
f
f
f
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f
f
f

=
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=
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0.
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=
-
-
=
-
=
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e
e
e
e
e
e
e
e

=
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=
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  =
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e 
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e35
e
e
e
e
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'-
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0.
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0.
0.
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0.
0.
0.
0.
0.
0.
0.

el

  O
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-0.
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484
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phase35
phase-
phase35
phase-

-2.
0.
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6
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1
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1 ipticity:

2OS
267
333
320
365
380
393
412
418
378
371
354
322
309
307
313
332
337

alpha35
alpha35
alpha35
alpha35
alpha35
alpha35
alpha35
al pha 
alpha=
alpha35
alpha35
alpha35
alpha35
alpha35
alpha35
alpha35
alpha35
alpha35

81.
77.
74.
71.
69.
63.
59.
56.
50.
45.
42.
38.
36.
34.
32.
30.
26.
24.

9
8
4
7
0
1
3
6
7
5
4
9
2
5
6
4
9
9

SOUNDING: 5a

tangential component:

f= 0.250 ampl== 
f= 0.630 ampl= 
f= 1.000 ampl= 
f= 2.500 ampl = 
f= 6.300 ampl==

0.175 phase35 29.4 
0.278 phase35 -25.7 
0.276 phase= -65.6 
0.208 phase35 174.0 
0.185 phase35 -96.6

radial component:
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f= 0.250 ampl^ 0.423 phase= 31.8
f= 0.630 ampl= 0.693 phase= -14.6
 f= 1.000 ampl = 0.764 phase= -47.8
f= 2.500 ampl= 0.792 phase=-162.8
f= 6.300 ampl = 0.778 phase= -75.6

vertical component:

f= 0.630 ampl = 1.003 phase= -58.0
f= 1.000 ampl= 0.909 phase= -86.6
 F= 2.500 ampl= 0.702 phase= 166.8
 f= 6.300 ampl = 0.551 phase=-108.4

vertical-radial ellipticity:

f= 0.630 e= -0.364 alpha= 58.7
 f= 1.000 e= -0.346 alpha= 51.3
f= 2.500 e= -0.269 alpha= 41.0
 f= 6.300 e= -0.275 alpha= 33.6

horizontal ellipticity:

f= 0.250 e= 0.014 alpha= 67.6
f= 0.63O e= 0.067 alpha= 68.4
f= 1.000 e= 0.098 alpha= 70.8
f= 2.500 e= O.O98 alpha= 76.3
f= 6.300 e= 0.081 alpha= 77.4

SOUNDING: 6

radial component:

f= 0.200 ampl= 0.529 phase= 24.9
f= 0.250 ampl= 0.595 phase= 22.8
f= 0.315 ampl= 0.604 phase- 15.1
f= 0.400 ampl= 0.630 phase= 8.8
 f= O.500 ampl= 0.614 phase= 1.2
 f= 0.63O ampl= 0.557 phase= -1.8
f= 0.800 ampl= 0.534 phase= -3.7
 f= 1.000 ampl= 0.502 phase-- -4.8
 f= 1.250 ampl- 0.485 phase= -3.8
 f= 1.600 ampl= 0.486 phase= -3.5
 f- 2.000 ampl= 0.474 phase= -1.6
f= 2.500 ampl= 0.482 phase- -1.6
 f= 3.150 ampl== 0.479 phase= -2.1
f= 4.000 ampl= 0.478 phase= -2.9
 f= 5.000 ampl= 0.472 phase= -2.6
 f= 6.300 ampl= 0.458 phase= -4.8
 f-- 8.000 ampl- 0.457 phase= -2.8

vertical component:

 f= 0. 1OO ampl= 0.827 phase* -10.9
f= 0.125 ampl= 0.842 phase= -11.0
 f= 0.160 ampl= 0.809 phase= -19.5
f= 0.200 ampl= 0.788 phase= -29.1
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ampl =
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ampl*5
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ampl 5*
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0.
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0.
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el

-0.
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-0.
-O.
 "" f "\
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-O.
  (")
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223
213
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lipt
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462
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436
431
387
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221
214
20O
196
180
172
155
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phase*5
phase*5
phase5*
phase*5
phase5*
phase*5
phase*5
phase*5
phase*5
phase5*
phase*5
phase*5
phase*5
phase5*
phase*5
phase*5

ici ty:

alpha*5
alpha*5
alpha*5
al pha5*
alpha-
alpha*5
alpha*5
alpha*5
alpha*5
alpha*5
alpha*5
alpha*5
al pha*5
alpha*5
alpha*5
al pha*5
alpha*5

-27.
-35.
-42.
-46.
-51.
-51.
-46.
-41.
-35.
-33.
-32.
-33.
-34.
-33.
-35.
-34.

62.
55.
52.
44.
39.
32.
27.
25.
24.
23.
22.
21.
20.
18.
18.
16.
15.

3
3
9
5
5
7
2
1
9
8
9
8
3
7
8
8

4
2
2
1
O
1
6
4
0
5
8
6
6
7
0
0
1

SOUNDING: 6a

tangential component:

/  <1Ttl

f <1Ttl

*£    **

i s=

{  nm

i=:

0.
0.
0.
1.
4.
8.

160
400
630
000
000
000

ampl =
ampl*5
ampl*5
ampl =
ampl =
ampl =

0.
0.
0.
0.
0.
0.

165
314
293
234
148
148

phase^
phase*5
phase5*
phase*5
phase*5
phase5*

44.
8.

_ 4 O 
  1 J- .

-24.
_  ! Q

J. O .

_ T=;
jC.%J .

5
6
0
9
0
8

radial component:

 f*5
 f :=

*£   i "** 

f* || _ 1 _

 f =
 f-

0.
0.
0.
1.
1.
4.

160
400
630
000
600
000

ampl 5*
ampl =
ampl  
amp 1  
ampl =
ampl*5

0.
0.
0.
0.
0.
0.

498
592
558
510
477
459

phase5*
phase53
phase=
phase35
phase 
phase5*

54.
10.
-0.
_ T

_ T  -> .

-4.

7
9
5
8
4
9
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 f* 8.000 ampl = 0.441 phase* -7.6 

vertical component:

** 0.063 ampl*
 f* 0. 160 ampl =
f * 0 . 4OO amp 1 =
 f* 0.630 ampl*
 f* 1.000 ampl*
 f= 1.600 ampl*
 f* 4.00O ampl*
 f* 8.000 ampl*

vertical -radial

 f* 0. 160 e*
 F* 0.4OO e*
f* 0.630 e=
 F = 1 . 000 e*
 f* 1.600 e*
 f* 4.000 e*
 f= 8.000 e=

horizontal el 1 i

 f- 0. 160 e=
f= 0.400 e«
 f= 0.630 e=
 f= 1.000 e=
 f= 4.000 e~
 f= 8.000 e-

SOUNDING: 7

0.929 phase-
0.976 phase=
0.734 phase=
0.498 phase=
0.345 phase=
0.297 phase-
0.233 phase=
0. 182 phase=

el 1 iptici ty:

-0.385 alpha=
-0.440 alpha=
-0.431 alpha=
-0.323 alpha=
-0.229 alpha*
-0. 185 alpha=
-0. 158 alpha==

ptici ty:

0.053 alpha=
0.016 alpha=
0.083 alpha=
0. 139 alpha=
0.067 alpha-
0.095 alpha=

-1.6
-1.2

-38. 1
-47.5
-42.9
-32.4
-31.2
  .!> .!> . 6

71.2
54.2
40.3
31.4
30 . 3
25.4
20.8

71.9
62. 1
62.6
66.3
72.5
72.2

radial component:

 f= 0.200 ampl =
f= 0.250 ampl=
 f= 0.315 ampl =
 f- 0.4OO ampl =
-f= 0.500 ampl =
 f= 0.630 ampl =
 f- 0.800 ampl-
 f= 1.000 ampl =
 f= 1.250 ampl =
 f- 1.600 ampl =
f= 2.000 ampl=
 f= 2.500 ampl =
 f= 3. 150 ampl==
 f= 4.000 ampl =
 f= 5.000 ampl==
 f - 6 . 3OO amp 1 =
 f= 8.000 ampl =

0.624 phase=
0.711 phase*
0.679 phase*
0.704 phase*
0.701 phase*
0.670 phase*
0.639 phase*
0.597 phase*
0.557 phase*
O.536 phase*
0.518 phase*
0.515 phase*
0.512 phase*
0.508 phase*
0.507 phase*
0.489 phase*
0.482 phase*

19.9
16.8
15.4
10.9
3.0
-1.7
-3.9
-8.3
-8.5
-8.6
-6.9
  5 . *j
-5.5
-5.9
-6. 2
-8.7
-5.9

vertical component:

 f* 0.100 ampl* 0.878 phase* -7.4
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phase*5
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 4 .

  16.
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£- JL .

 30.
-38.
-43.

 52 .
-55.

  57  
-54.
-48.
-43.
-39.
-40.
-41.
-42.
-47.
-48.

9
0
4
5
2
a
6
3
4
0
8
7
6
4
1
8
a
7
5

1 ipticity:

384
343
410
462
429
452
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376
323
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221
200
198
196
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al pha*5
alpha*5
al pha*5
al pha*5
alpha5*
alpha*5
alpha*5
alpha5*
alpha*5
alpha*5
al pha*5
alpha*5
alpha*5
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al pha5*
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19.
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17.
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7
2
5
3
5
6
6
0
7
4
3
1
3
1
1
4
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SOUNDING: a

radial component:
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.9
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component :

amp 1  
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amp 1 s*
ampl *=
ampl -
ampl*5
amp 1 5*
ampl 5*
ampl*5
ampl =
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ampl 5*
ampl*5
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e*5
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266
225
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166
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lipt.
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431
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431
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354
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214
207
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181
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168
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phase*5
phase*5
phase5*
phase5*
phase5*
phase*5
phase5*
phase*5
phase*5
phase5*
phase*5
phase*5
phase*5
phase*5
phase*5
phase5*
phase5*
phase*5
phase*5
phase*5

ici ty:

al pha*5
al pha5*
alpha*5
al pha5*
alpha*5
alpha*5
alpha5*
alpha*5
alpha*5
alpha*5
alpha*5
alpha*5
alpha-
alpha*5
alpha*5
alpha5*
alpha5*

-12
-3

-21
-27
-32
-39
-46
-54
-64
-65
-64
-57
-45
-44
-40
-41
-41
-43
-45
-48
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43
39
31
27
21
21
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17
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.5

.7

.8

.8

. 1

.8

.5

.2

.4

.4

. 0

.9
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. 3

.6

. 1

.8

.4

.6

.2

.5
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. 1

.7

.8

.4

.4

.2

. 2

.4

.5

.7

. 1

.7

. 2
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SOUNDING: aa

tangential component:

 f = 0.400 ampl 5* 0.440 phase5
 f = l.OOO ampl 
f= 4.000 ampl

0.309 phase= 
0.188 phase=

2.7
-34.9
 26.4
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 f= 8.000 ampl = 0.173 phase= -37.5 

radial component:

 f= 0.400 ampl = 0.699 phase= 2.0
 f= 1.000 ampl= 0.517 phase= -14.3
 f = 4.000 ampl = 0.420 phase= -9.0
 f= 3.000 ampl= 0.394 phase= -13.7

vertical component:

 f== 0.400 ampl= 0.733 phase* -42.1
 f= 1.000 ampl= 0.330 phase= -59.2
 f- 4.000 ampl = 0.136 phase= -39.2
 f = 3.000 ampl= 0.147 phase= -46.6

vertical-radial ellipticity:

 f= 0.400 e« -0.401 alpha== 49.5
 f = 1.000 e= -0.353 alpha= 23.5
 f= 4.000 e= -0.194 alpha- 21.3
 f= 3.000 e= -0.134 alpha= 13.1

horizontal ellipticity:

 f= 0.400 e= -0.005 alpha= 57.3
 f- 1.000 e= 0.155 alpha= 59.9
 f= 4.OOO e- 0.113 alpha= 66.5
 f= 8.000 e- 0.152 alpha= 67.5

SOUNDING: 9

radial component:

 f= 0.200 ampl= 0.394 phase= 34.3
 f= 0.250 ampl- 0.462 phase= 33.3
f= 0.315 ampl== 0.491 phase= 28.2
' f= 0.400 ampl= 0.519 phase*2 24.3
 f= 0.50O ampl= 0.548 phase- 16.2
 f= 0.630 ampl= 0.543 phase= 12.1
f= 0.800 ampl= 0.540 phase= 3.3
 f= 1.000 ampl= 0.539 phase= 5.9
 f= 1.250 ampl= 0.524 phase= 3.7
 f= 1.600 ampl= 0.525 phase= 2.0
 f= 2.000 ampl= 0.513 phase= 2.O
 f= 2.500 ampl= 0.520 phase= 1.9
 f= 3.150 ampl= 0.520 phase= 1.2
 f= 4.000 ampl= O.515 phase== 1.1
 f= 5.000 ampl= 0.516 phase= 1.3
f= 6.3OO ampl= 0.512 phase= -0.0
 f= 3.000 ampl= 0.506 phase= 0.5

vertical component:

 f= 0.100 ampl= 0.744 phase- -6.3
 f= 0.125 ampl= 0.747 phase= -4.3
 f= 0.160 ampl= 0.743 phase- -11.5
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SOUNDING: 10

radial component:

f= 0.200 ampl = 0.593 phase= 4.1
 f= 0.250 ampl = 0.632 phase= 2.8
 f= 0.315 ampl = 0.615 phase= -5.2
 f= 0.400 ampl = 0.593 phase= -10.1
 f= 0.500 ampl= 0.526 phase= -19.4
 f= 0.630 ampl = 0.420 phase= -20.0
 f= 0.800 ampl= 0.393 phase= -20.1
i~ 1.000 ampl= 0.346 phase= -16.8
 f= 1.250 ampl= 0.332 phase= -14.0
 f= 1.600 ampl= 0.341 phase= -10.8
 f= 2.000 ampl= 0.335 phase= -7.8
f= 2.500 ampl= 0.340 phase= -7.2
i  3.150 ampl= 0.339 phase= -7.1
 F= 4.000 ampl= 0.330 phase= -7.3
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676
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092
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lipt

432
457
467
488
435
408
337
257
216
199
193
184
176
168
156
141
14O

phase=
phase=
phase=
phase=
phase25
phase25
phase25
phase=
phase25
phase21
phase=
phase25
phase=
phase25
phase-
phase=
phase=
phase=
phase=
phase 

ici ty:

alpha=
al pha 
alpha25
alpha25
alpha25
alpha25
alpha25
alpha25
al pha 
al pha=
al pha25
alpha=
alpha25
alpha=
al pha 
al pha 
alpha-

-20.
-22.
  oo .
-44.
-46.
_Brisr
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-70.
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-69.
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-48.
-44.
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54.
48.
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20.
20.
20.
19.
18.
17.
15.
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12.
11.
10.

7
7
5
1
5
3
5
0
4
3
9
9
2
0
6
8
1
7
4
9

3
0
5
8
8
4
5
3
3
5
1
6
8
3
8
4
3

SOUNDING: 11

radial component:

 f= 0.630 ampl  
 f= l.OOO ampl =
f= 1.600 ampl =
f = 2.500 ampl 25
f= 4.000 ampl =

0.757 phase25 20.2
0.794 phase= 9.3
0.769 phase= 1.7
0.726 phase= 0.6
0.713 phase= -0.2
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 f*= 6.300 ampl*5 0.720 phase*5 -0.7 

vertical component:

5. 1
-35.2
-28. 1
-36. 5
-40.9
-39.7
-41.3
-50.3

48.4
38.6
31,6
27. 1
23.9
18.9

f ==
-f ss

f ss
.£  "  

f* nnl

f _ ^ *****

f «. 1 *****

f mu

0.
0.
0.
1.
1.
2.
4.
6.

100
400
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600
500
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300

vertical -
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f r=

f ss

f l;ln « .

.£ mTI i """""
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2.
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336

lipt
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phase:
phase1
phase1
phase 1
phase:
phase 1
phase1
phase:

ici ty

alpha 8
alpha;
alpha:
alpha'
alpha'
alpha'

SOUNDING: lla

tangential component:

 f-- 4.000 ampl = 0.204 phase5* 143.7 
f*5 8.000 ampl*5 0.208 phase« 132.6

radial component:

 f *5

f MM 
*****

f a

r I,,,,

f ss

1.
1.
2
4.
8.

000
600
500
000
000

vertical

f tntt

f *HM 
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f mu 
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1.
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1
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0.
0.
0.
0.
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-0.
-0.
*«*{***!
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466
411
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phase*5
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  TO

-37.
-34.
-39.
-50.

6
0
0
2
4

1 iptici ty:

391
335
291
285
347

al pha*5
alpha*5
alpha*5
alpha*5
alpha*5

49.
39.
35.
33.
28.

0
3
6
2
7

horizontal el 1ipticity:

f=* 4.000 e= -0.148 alpha*5 -75.0
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 f= 8.000 e= -0.195 alpha- -75.6 

SOUNDINGS lib

tangential component:

far

JL  

f WM T* *****

 f  

1.
2.
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a.
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500
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ampl =
ampl ss
ampl-

0.
0.
0.
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326
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168
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a
0
9
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radial component:

f ltltl
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.£   '" T """

f m """
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f =
f* _ 1tlJ

f timl

 f-

f mm .  .

0.
1.
2.
4.
8.

250
000
500
000
000

vertical-

/  M1M 
T *~"

 f-
f ,,,, w

f I11MI

 ^

0.
1.
2.
4.
a.

horis

 f =r

f s
/  [t[ll

/  MM

1.
2.
4.
a.

250
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7
4
2
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2

component :
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0.
0.

el
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SOUNDING: 12

radial component

 f= 0.250 ampl =
 f= 0.40O ampl =
 f= 0.630 ampl-

0.603 phase=-150.1 
0.627 phase= -49.6 
0.596 phase- 20.2

vertical component:

 f= 0. 100 ampl =
 f = 0.160 amp 1 =
 f-- O.250 ampl =
 f= 0.400 ampl =

0.626 phase=-176.6 
0.556 phase= 97.9 
0.483 phase= 168.4 
0.405 phase= -86.9
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 f= 0.630 ampl = 0.317 phase= 

vertical-radial ellipticity:

 f= 0.250
 f= 0.400
 f= 0.630

e= -0.367 alpha= 
e= -0.301 alpha= 
e= -0. 157 alpha5

-1.6

36.7
30.2
27.0

SOUNDING: 13

radial component:

f mnI *****

f lnM I *****
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9
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1
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component:
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431
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398
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phase 
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phase55
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phase32

ici tyl
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alpha212
al pha32
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-11.
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26.
22.
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3
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3
0
8
6
8
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3
9
9
1
7
2
5
5

SOUNDING! 14

radial component

 f= 0.250 ampl =
 f= 0.400 ampl =
 f= 0.630 ampl =
 f= 1.000 ampl =
 f= 1.600 ampl =

0.438 phase= 
0.495 phase- 
0.517 phase= 
0.503 phase= 
0.505 phase=

35.4
25.3
12.2
5.7
3.6
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f ma 
1 *****

f mmlT "***"
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7
8
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component:
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ampl ~
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vertical -radial
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-0.
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246
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lipt
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phase=
phases=
phase=
phases=
phase 5*
phase5*
phase5*
phase=
phases*
phases*

ici ty:

alpha3*
alpha5*
alpha1*
al pha*=
alphas*
alpha 2*
alpha=
alphas*

 7

_ 1 T>

-16.
-26.
-34.
-36.
-34.
__ -TJ- 4 

 «*  J.  

-32.
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44.
35.
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SOUNDING." 15

radial component

i~ 0.100 ampl=
 f= 0. 160 ampl =
 f= 0.250 ampl = 

0.400 ampl= 
0.630 ampl= 
1.000 ampl- 
1.600 ampl=

r  «.i *"**

{  mttt 
I  ~

J*  -

J*  . 2.500 ampls* 
 fs= 4.0OO ampl = 
i~ 6.300 ampl=

0.352 
0.426 
0   590 
0.668 
0. 688 
0.667 
0.634 
0.615 
0.613 
0.615

phase= 
phase= 
phase= 
phase* 
phases 
phases 
phases 
phase= 
phases 
phases

vertical component:

 f = 0.100 amp 1 =
 f= 0. 160 ampl =
 f= 0.250 ampl = 
i~ 0.400 ampl= 
f= 0.630 ampl=
 f= 1.000 ampl =
 f== 1.600 ampl==
 f= 2.500 ampl =
 f= 4.000 ampl =
 f= 6.300 ampl =

44.7
30.9
34.5
24.6
11.0
3.2
0.4
2.2
2.7
2.4

0 . 883 
0.889 
0.887 
0.829 
0 . 663 
0.523 
0.409 
0 . 339 
0.294 
0.244

phase= 
phase= 
phase^ 
phase= 
phase= 
phase= 
phase^ 
phase= 
phase255 
phase=

-5.2 
-9.8 

-13.4 
-24. 1
_ -TT T   O%J .  - 

-38.7 
  %!> / . 9 
-34.4 
-34.9
_ -7-7 a  _< / « o
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vertical~radial ellipticityS

 f = 0.100 e= -0. 285 alpha23 74.3
 f 32 0.160 e= -O.273 alpha32 68.3
f= 0.250 e= -0.396 alpha= 61.0
f= 0.400 e= -0.437 alpha32 54.1
 f= 0.630 e= -0.407 alpha32 43.5
 f- 1.000 e= -0.368 alpha23 35.9
 f= 1.600 e= -0.310 alpha= 30.0
 f= 2.500 e= -0.271 alpha23 26.0
 f = 4.000 e= -0.253 alpha32 22.3
 f 32 6.300 e= -0.233 alpha32 17.9

SOUNDING: 16

radial component:

£ ltm
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0
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4
4
7
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4
0

component:
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ampl 32
ampl =
amp 1  
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ampl 23
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ampl 32

vertical -radial
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lipt
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ici ty:
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1
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SOUNDING: 17



page 24

radial component:

f« 0.630 ampl= 0.126 phase= 56.7
 f= 1.000 ampl= 0.160 phase= 48.0
f= 1.600 ampl = 0.200 phase= 39.6
 f= 2.50O ampl= O.234 phase= 32.0
f= 4.000 ampl = 0.262 phase= 26.1
i- 6.3OO ampl = 0.289 phase= 20.4
 f= 8.000 ampl= 0.299 phase= 19.4

vertical component:

 f= 0. 10O ampl= 0.692 phase= 2.2
 f= 0.630 ampl= 0.737 phase= 5.1
 f= 1.000 ampl = 0.759 phase= 3.5
 f= 1.6OO ampl= 0.774 phase= 2.6
 f= 8.0OO ampl== 0.795 phase= -1.6

vertical-radial ellipticity:

 f= 0.630 e= -0.132 alpha= 83.8
 f= l.OOO e= -0.145 alpha= 81.3
f= 1.600 e= -0.149 alpha= 78.1
 f= 8.OOO e= -0.120 alpha= 70.3

SOUNDING: 18

radial component:

i- 0.400 ampl= 0.497 phase= 42.6
 f= 0.630 ampl= 0.614 phase= 34.5
f= 1.000 ampl= 0.714 phase= 23.8
 f= 1.600 ampl== 0.767 phase= 14.5
 f= 2.500 ampl= 0.776 phase= 9.5
 f= 4.000 ampl= 0.801 phase= 4.0
 f= 6.300 ampl= 0.806 phase= -1.3
 f= 8.000 ampl= 0.801 phase= -2.4

vertical component:

 f= 0.100 ampl= 1.009 phase^ 8.3
 f= 0.250 ampl= 1.042 phase= -2.4
 f-~ 0.400 ampl= 1.066 phase= -4.9
 f= 0.63O ampl= 1.023 phase= -10.0
 f= 1.000 ampl= 0.959 phase= -15.3
 f= 1.600 ampl= 0.868 phase= -19.5
 f= 2.500 ampl= 0.770 phase« -21.8
 f= 4.000 ampl= 0.705 phase= -25.8
 f= 6.300 ampl= 0.619 phase= -30.5
 f= 8.000 ampl= 0.583 phase= -32.3

vertical-radial ellipticity:

 f= 0.400 e= -0.310 alpha= 70.6
 f= 0.630 e= -0.347 alpha= 63.4
 f= l.OOO e= -0.337 alpha= 55.6
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 f= 1.600
 f= 2.500
 f= 4.000
 f= 6.300
 f= 8.000

e= -0.304 alpha=
e== -0.280 alpha=
e= -0.264 alpha=
e= -0.250 alpha=
e= -0.252 alpha=

49.2
44.8
40.8
36.5
34.8

SOUNDING: 19

radial component:
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component:
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SOUNDING: 20

radial component:

 f   0.630 amp 1 =
 f= 1.000 ampl =
f = 1.600 amp1 =
 f= 2.500 ampl =
 f= 4.000 ampl-
 f = 6. 300 amp 1 =

0.339 phase= 43.7
0.412 phase= 34.6
0.472 phase= 24.8
0.514 phase= 18.4
0.539 phase= 13. 1
0.555 phase= 8.2



page 26

f= 8.000 ampl*5 0.562 phase*5 6.6 

vertical component:
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246
264
257
248
210
201
184

phase*5
phase2*
phase*5
phase2*

phase-
phase*5
phase*5

phase 
phase*5
phase5*

ici ty:

alpha*5
alpha*2
alpha*5
alpha*5
alpha*8
alpha*2
alpha*=

3.
3.
1.

-1.

  6 .
__o

-12.

  12.
-15.
-14.

74.
69.
Ci-~' n

58.
55.
52.
51.

5
2
9
4
1
9
3
1
2
8

 2"
3
7
5
4
o
5

SOUNDING: 21

radial component:

f «*. *****

f rrltl

 f  

f s

r _

 f =S

f =

0.
i.
i.
2.
4.
6.
8.

630
000
600
500
OOO
300
000

vertical

 f =5
f =s

f ss

£ rnri

 f =

f ,tul *****

f   lff

0.
1.
1.
2.
4.
6.
a.

630
000
600
500
000
300
000

ampl =*
ampl*8
ampl 5*

ampl  
ampl*5

ampl ~
ampl 5*

0.
0.
0.
0.
0.
0.
0.

798
835
839
842
833
809
798

phase*5
phase*5
phase*5
phase*5
phase*5
phase*5
phase*5

22.
14.
7.
3.

-0.
 5.
 6 .

3
0
6
2
6
5
2

component:

ampl*5
ampl 5*
ampl*5
ampl*5
ampl *5
ampl *5
ampl **

vertical-radi al

f=*
f jrin

i-
f inti

f n=

f ~

f Iiiti

0.
1.
1.
2
4.
6.
8.

630
000
600
500
000
300
000

e*5
e*5
e*5
e=
e*5
e*5
e*5

1.
0.
0.
0.
0.
0.
0.

el

-0.
-0.
-0.
-0.
-0.
-0.
-0.

048
884
777
683
599
506
481

lipt

362
337
297
253
231
213
202

phase*5
phase*5
phase*5
phase*5
phase*5
phase*5
phase*5

ici ty:

al pha*5
alpha*5
alpha*5
alpha*5
alpha*5
al pha*5
al pha*=

  1 9
-23.
-25.
-25.
-28.
-32.
-32.

55.
47.
42.
38.
34.
30.
29.

3
3
6
8
2
5
~"f

1
1
4
2
6
7
7



SOUNDING:
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vertical component:

 f« 0. 100 ampl= 0.912
i- 0.160 ampl = 0.914
 f= 0.250 ampl= 0.916
 f= 0.400 ampl= 0.904
 f= 0.630 ampl= 0.815
 f= 1.000 ampl = 0.719
 f= 1.600 ampl= 0.631
 f- 2.500 ampl = 0.568
i- 4.000 ampl = 0.510
 f= 6.300 ampl = 0.438
i- 8.000 ampl = 0.415

phase
phase
phase
phase
phase
phase
phase
phase
phase
phase= -26.2
phase= -25.3

0.2
-2.4
-5.7
-9. 1 
18.2 
18.8 
21.5 
21. 1 
24. 1

SOUNDING: 22a

radial component:

 f  
 f  
 f  
f ««.

f* ^^

0.
1.
4.
6.
8.

1 00
000
000
300
000

vertical

f* IMH

.£ " "T *"*"

f LIII1 "*"""

i =r

^

0.
1.
4.
6.
8.

100
000
000
300
000

vertical-

-f =
 f =
f*   wt **""

f _1MT *****

X   *T* *****

0.
1.
4.
6.
8.

100
000
000
300
000

amp 1 =
ampl s*
ampl =
ampl =
ampl =

0.
0.
0.
0.
0.

194
620
678
683
679

phase=
phase53
phase=
phase=
phase=

61.
18.
6.
5.
5.

9
8
4
2
3

component:

ampl =
ampl =
ampl =
ampl  
ampl =

-radial

e=  
©***"

e= -
e=  
e=  

0.
0.
0.
0.
0.

el

-0.
-0.
-0.
-0.
-0.

922
715
514
454
429

lipt

182
341
220
211
202

phase=
phase=
phase=
phase=
phase=

ici ty:

al pha=
alpha=
al pha311
alpha=
alpha=

0.
_ , i o 
IV.

-19.
-20.
-20.

84.
50.
36.
32.
31.

7
4
4
8
2

0
2
3
4
1

SOUNDING:

radial component:

 f= 0.630 ampl =
 f- 1.000 ampl =
 f= 1.600 ampl =
 f = 2. 500 amp 1 =
i- 4.00O ampl=

0.224 phase= 72.0
0.267 phase= 57. 1
0.313 phase= 43.6
O.356 phase= 33.0
0.392 phase= 24.2
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f= 6.300 ampl = 0.424 phase= 16.4 
 f= 8.000 ampl = 0.433 phase= 15.0

vertical component:

4.6 
5.3 
4.2 
2.6

-0.2
-2.7
-4.6
-6.4
-6.9
-6.6

85.1 
81.1 
76.7 
72.4 
68.7 
64.7 

 f= 8.000 e= -0.154 alpha= 63.7

SOUNDING: 24

.f =
f MM1

X -" 1 *""

f tmu """

 fa

f* *  * 

/   . T* *""*"

 f a

X    1 *""

f HW. *""*"

0.
0.
0.
0.
1.
1.
2.
4.
6.
8.

160
250
400
630
000
600
500
000
300
000

vertical-

f MMI

X -" 1 """

/  mtl

f MM1 """

f* (J1.IJ*r """

f MM1 i ***"*

0.
1.
1.
2.
4.
6.

630
000
600
500
000
300

ampl =
ampl =
ampl =
ampl  
ampl =
ampl =
ampl ~
ampl =
ampl =
ampl ~

-radial

©"*""*

e=r

e=
e 
e=
e=

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

el

 ~f"*l

""On

-0.
  o .
-0.
-0.

873
907
958
958
973
967
934
903
850
838

lipt

218
225
222
212
193
163

phase:
phase:
phase:
phase:
phase1
phase'
phase:
phase'
phase'
phase

ici ty

alpha
alpha 1
alpha ;
alpha !
alpha
alpha 1

radial component:

 f-- 0.400 ampl =
 f= 0.630 ampl =
 f= 1.000 ampl =
 f= 1.600 ampl =
i~ 2.500 ampl=
i~ 4.000 ampl=
i~ 6.300 ampl=
i~ 8.000 ampl=

0.317 phase:
0.413 phase=
0.444 phase=
0.486 phase:
0.511 phase1
0.519 phase:
0.514 phase:
0.511 phase:

vertical component:

f= 0. 160 ampl=
 f~ 0.250 ampl =
i~ 0.400 ampl=
 f= O.630 ampl =
i~ 1.000 ampl=
 f= 1.600 ampl =
i~ 2.500 ampl=
 f= 4.000 ampl =
 f = 6 . 300 amp 1 =
 f= 8.000 ampl =

verti cal-radi al

 f= 0.400 e=  
 f= 0.630 e=  

0.900 phase:
0.913 phase:
0.932 phase=
0.943 phase:
0.911 phase'
0.868 phase1
0.801 phase;
0.747 phase:
0.668 phase:
0.642 phase'

el 1 ipti city

-0.237 alpha'
-0.294 alpha'

47.3
41.6
29.6
18.8
11.8
6. 1
0.8

 O.  .!: 

11.5 
2.0

-0.2
_er CD 
O . O

-9.8
-14.5
-19.4
-25.0
-34.6
-37.8

76.2
71.9
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f= 1.000 e- -0.268 alpha= 67.7
 f= 1.600 e= -0.249 alpha= 63.1
f= 2.5OO e= -0.249 alpha= 59.3
f= 4.000 e= -0.259 alpha= 56.7
 f= 6.300 e= -0.306 alpha= 54.0
 f« 8.000 e= -0.328 alpha= 53.1

SOUNDING:

vertical component:

 f= 0.100 ampl= 0.911 phase= 2.5
 f= 0.160 ampl = 0.867 phase= -0.7
f= 0.250 ampl = 0.895 phase= -8.4
f= 0.400 ampl= 0.889 phase= -8.6
f= 0.63O ampl= 0.792 phase= -18.7
 f= 1.000 ampl = 0.715 phase= -19.6
 f= 1.600 ampl= 0.617 phase= -23.5
 f= 2.500 ampl= 0.558 phase= -24.5
f= 4.000 ampl= 0.494 phase== -27.6
 f= 6.300 ampl= 0.426 phase= -3O.5
f= 8.000 ampl= 0.405 phase= -30.9

SOUNDING: 25a

tangential component:

 f= 0.250 ampl- 0.041 phase= 56.2
 f= 0.630 ampl= 0.064 phase= 10.3
 f= 1.000 ampl= 0.059 phase«= -18.1
f= 2.500 ampl= 0.036 phase= -59.8
 f= 6.300 ampl= 0.044 phase== -81.1

radial component:

 f= 0.100 ampl= O.219 phase= 66.7
f= O.250 ampl- O.397 phase= 49.0
 f= O.630 ampl= 0.610 phase= 27.7
 f= l.OOO ampl= 0.655 phase= 18.4
 f= 2.500 ampl= 0.677 phase= 7.6
f= 6.300 ampl= 0.669 phase= 2.9

vertical component:

 f= 0.100 ampl= 0.915 phase= 0.3
 f== 0.250 ampl= 0.942 phase^ -6.3
 f= 0.630 ampl= 0.823 phase= -17.3
f= 1.000 ampl= 0.727 phase= -20.4
f= 2.500 ampl== 0.570 phase- -23.3
 f= 6.300 ampl= 0.432 phase= -29.0

vertical radial ellipticity:

f= 0.100 e= -0.217 alpha= 84.2
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 f  

f - * ""

 f =:

 f =

f uin

0.
0.
1.
2.
6.

horiz

 f ss

f ttuii

f ultl "*"**

f uill i " *

f  ,.,

0.
0.
1.
2.
6.

250
630
000
5OO
300

ontal

250
630
000
500
300

e 
P*fl ;***;

e«
e-
e==

ell

e=
e=
e=
e=«
e 

llm /**\

-0.
-0.
  o «
-0.

ipti

-0.
0.
0.
O.
0.

326
390
350
272
257

ci ty

013
031
053
049
065

alpha^
alpha=
al pha 
alpha 
al pha 

=

alpha=
alpha^
al pha 
al pha 
alpha-

74.
56.
48.
39.
31 .

84.
84.
85.
88.
89.

9
6
8
3
0

2
3
9
8
6

SOUNDING: 26

radial component:

f Ulll

 f ****:

-f ss

-f ****:

X  

f w» *****

f «w "*** *

  *****

0.
0.
1.
1.
2.
4.
6.
8.

400
630
000
600
500
000
300
000

vertical

f«

f MW 
*****

X  

f «~* *****

X    

X   *

 f =
f nnm *****

f .,. lr *****

0.
0.
0.
1.
1.
2.
4.
6.
8.

250
400
630
000
600
500
000
300
000

ampl =
ampl =
ampl =
ampl  
ampl =
ampl =
ampl  
ampl =

0.
0.
0.
0.
0.
0.
0.
0.

477
575
601
599
57O
572
561
556

phase 
phase=
phase=
phase 
phase=
phase 
phase-
phase^

32.
24.
11.
4.
1.

-0.
-3.
-4.

4
5
9
9
6
4
3
9

component:

ampl-
ampl  
ampl ==
ampl-
ampl-
ampl  
ampl  
ampl =
ampl  

vertical -radial

f mm *****

f SB

f =

f w. *****

f «_ *****

f -B-

f w*. 
*****

/  MM

0.
O.
1.
1.
2.
4.
6.
8.

400
630
000
600
500
000
3OO
000

e=
e=
e=
e 
e 
e=
e=
e=

0.
0.
0.
0.
0.
0.
0.
0.
0.

el

-0.
. _ /-I
  o
-0.
-0.
-0.
-o.
-0.

942
915
837
703
581
490
445
385
364

phase^
phase=
phase 
phase=
phase 
phase-
phase=
phase-
phase-

_ A
-12.
-19.
-25.
-27.
-26.
-26.
-29.
-29.

0
5
0
7
0
0
3
4
9

1 iptici ty:

319
364
335
286
242
222
215
202

alpha=
alpha=
alpha=
alpha=
alpha=
alpha=
alpha-
alpha=

67.
59.
50.
43.
40.
37.
33.
32.

3
0
6
9
2
1
4
2

SOUNDING; 27

radial component:

 f- 0.630 ampl- 0.627 phase' 33. 7
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r    *****

 f =

f as

 f a

 f =

f* afff 
  "****

1.

1.

2.
4.
6.
8.

000
600
500
000
300
000

vertical

/  .^. "T* "***

f =8

 f ss

f nm *****
/  ,11M

/  Mu

/  Mu "t* "** *

-f s-s

f sr
f* mttu

0.
0.
0.
0.
1.
1.
2.
4.
6.
8.

160
250
400
630
000
600
500
000
300
000

vertical-

f =
 f  
f* ^^
r ««.

 f ~

 f =

fas

0.
1.
1.
2.
4.
6.
8.

630
000
600
500
000
300
000

ampl =
ampl s*
ampl-
ampl  
ampl =
ampl  

0.
0.
0.
0.
0.
0.

695
735
730
736
768
789

phase=
phase=
phase-
phase-
phase-
phase^

24.
2.

12.
13.
18.
19.

3
8
7
7
3
7

component :

ampl =
ampl  
ampl =
ampl  
ampl  
ampl  
ampl =
ampl =
ampl  
ampl==

-radial

e 
e-
e=
6?"****

e-
e=
e=

0.
0.
1.
1.
0.
0.
0.
0.
0.
0.

el

-O.
-0.
 - {**)

-0.
-0.
-0.
-0.

935
931
030
015
967
853
736
677
644
640

phase=
phase-
phase3*
phase-
phase=
phase=
phase^
phase=
phase 
phase-

4.
0.

-0.
 5.

-12.
-29.
_ -j cr 

1 >J .

-12.
-7.
_ -7

8
7
3
5
3
8
8
1
2
4

1 ipticity:

310
309
289
254
228
222
235

alpha=
alpha^
al pha=
alpha-
al pha 
alpha=
alpha-

61.
56.
50.
45.
42.
39.
38.

4
4
0
3
3
5
3

SOUNDING: T/a

radial component:

 f= 2.500 ampl =
 f = 4. 000 amp 1 -
i~ 6.300 ampl=
 f- 8.000 ampl-

0.490 phase= 
0.455 phase= 
0.407 phase- 
0.363 phase-

vertical component:

 f   2. 500 amp 1  
 f= 4.000 ampl =
 f= 6.300 ampl =
 f= 8.000 ampl-

0.477 phase= 
0.412 phase- 
0.322 phase= 
0.285 phase*

vertical-radial ellipticity!

 f= 2.500
 f= 4.000
 f- 6.300
 f = 8. 000

-0.240 alpha=
-0.224 alpha=
-0.213 alpha=
-0.224 alpha=

0.9 
-5.4 
57.4 
56.3

-26. 1
-30.8 
32.6 
30.2

44. 1
41.9
37.7
37.4

SOUNDING: 3O
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radial component:

f ttnl  *" 

f ,,.M "*"**

f     """""

f ,,,M MM

f =

f BS

f BE

f ^^, **"**

O.

0.

O.
1.
1.
2.
4.
6.

250
400
630
000
AGO
500
000
300

vertical

X "" 

f .  ""**

 f =
f mii "*""

 f =r

.£ ~~*T" ""**"'

f mm  

t* mm

 f K=

f* uti_

f* uti_

f mil MM

0.
0.
0.
0.
0.
0.
0.
i.
1.
2.
4.
6.

verti

f-
 f ==:

X »».

f BE

_
MM

f =

f =

f BE

0.
0.
0.
1.
1.
2.
4.
6.

040
063
100
160
250
400
630
000
600
50O
000
300

cal-

250
400
630
000
600
500
000
300

ampl  
ampl =
ampl =
ampl  
ampls*
ampl  
amp 1 s
ampl =

0.
0.
0.
0.
0.
0.
0.
0.

566
560
465
355
347
331
326
305

phase^
phase-
phase=
phase=
phase53
phase=
phase=
phase=

13.
D

  <C, n

-16.
-16.
__a

-5.

  7 »
 8

1
8
2
0
4
4
0
8

component:

ampl =
amp 1 ~
ampl =
ampl =
amp 1 =:
ampl =
ampl =
ampl =
ampl ~
ampl =
ampl =
ampl =

-radial

e=
e=
^* -

e=
e=
e=
e=
e=

0.
O.
0.
0.
0.
0.
0.
0.
0.
O.
0.
O.

el

-G.
-0.
-0.
-0.
-0.
-O.
-0.
-0.

933
957
956
S90
763
560
319
203
1S2
15S
137
116

lipt

478
494
39 O
265
265
177
171
140

phase=
phase=
phase=
phase=
phase-
phase=
phase=
phase=
phase=
phase=
phase-
phase 

ici ty:

alpha=
alpha55
alpha-
alpha-
alpha21
alpha-
alpha=
al pha 

0.
_ ,-r

-14.
-27.
-41.
"~°5tj »
-62.
-51.
-46.
-31.
-34.
-33.

58.
45.
30.
27.
24.
24.
21.
19.

 Z
i
e
3
2
4
8
1
3
6
8
3

7
1
3
1
6
0
0
5

SOUNDING: 31

radial component:

 f= 1.000 ampl = 
f= 1.600 ampl-

500 ampl
f = 4.000 amp1 = 
f= 6.300 ampl= 
f= 8.000 ampl=

0.687 phase= 
0.817 phase= 
O.910 phase= 
1.002 phase= 
1. 103 phases 
1. 165 phase5

vertical component:

 f  0.100
f= 0.160 ampl=
 f== 0.250 ampl = 
f- 0.400 ampl=

1. 128 phase= 
1. 152 phase= 
1.207 phase: 
1.304 phase=

40.2 
33. 0 
30. O 
23.0 
21.6 
22.5

3.9 
2.O 
6.2 
3. 1
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X  " 

f   *""*"

X     

 f =

f ._ *"*"

f  

f  

0.
1.
1.
oJi. .

4.
6.
a.

630
000
600
500
000
300
000

vertical-

X " "

X     

 f =
 f =s
f lmll

 f=

i.
i.
^
4.
6.
8.

000
600
500
000
300
000

ampl 33
ampl  
ampl 33
ampl 33
ampl 33
ampl 33
ampl 33

-radial

g-j-y;

e33
gg";

e-
pftS-i

Cft ;

1.

1.

1.

1.

1.

1.

1.

el

-0.
-0.
-0.
 C)

-0.

  o .

378
387
425
381
384
504
619

lipt

324
376
453
569
709
719

phase=
phase33
phase33
phase31
phase-
phase33
phase33

ici ty:

al pha33
al pha 
alpha33
alpha33
alpha-
alpha33

-0.
_  r

-16.
_ o«=;

J^.\J m

-41.
-60.

  66 .

69.
66.
63.
63.
77.
88.

9
3
8
0
8
0
4

2
1
4
8
6
3

SOUNDING: 32

radial component:

 f =

f  
 f =

f « *""*"

.r u.ai *****
/  imli

1.
1.
2.
4.
6.
8.

000
600
500
000
300
000

vertical

f   *****

f lutl «.

 f =£

f T<IH

f « "*"**

f =

f nm "*"**

X   T" *****

 f  

0.
0.
o.
1.
1.
2.
4.
6.
8.

250
400
630
000
600
500
000
300
000

vertical-

f =
f lutl *****

 f =
 f =
f«
 f ss

1.
1.
2.
4.
6.
8.

000
600
500
000
300
000

ampl =
ampl 33
ampl =
ampl 33
ampl =
ampl =

0.
0.
0.
0.
0.
0.

558
676
744
806
874
923

phase=
phase33
phase*2 -
phase=
phase=
phase=

35.
29.

-152.
18.
17.
18.

5
0
4
7
1
1

component:

ampl =
amp 1 ~
ampl =
ampl =
ampl  
ampl  
ampl =
ampl  
amp 1 =

-radial

e=
e=
e=
e=
p^T^T*

e=

1.
1.
1.
1.
1.
1.
1.
1.
1.

el

-0.
-0.
0.

  0 .
  o .
-0.

078
104
150
156
188
153
143
114
133

phase53
phase=
phase=
phase23
phase==
phase33
phase33
phase=
phase=

5.
4.
3.
1.

-0.
0.

~~ 6 .
_ Q

  / .

1
3
8
9
4
4
9
4
8

1 ipticity:

228
222
218
212
219
224

alpha33
alpha33
alpha33
alpha33
alpha33
alpha33

66.
62.
tsro 
%JQ .

55.
52.
51.

8
2
5
8
6
5

SOUNDING: 33

radial component:

 f- 0.100 ampl 33 0.355 phase33 59.1
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 f= 0. 160 ampl 25
 f 52 0.250 ampl 52
 f= O.400 ampl =
 f = 0.630 ampl 52
 f 52 1.000 ampl 52

 f= 1.600 ampl 25
f= 2.500 ampl 52
 f 52 4.000 ampl 52

 f = 6.300 ampl 52
 f= 8.000 ampl =

0.500 phase52
0.655 phase52
0.759 phase52
0.803 phase52
0.749 phase52
0.693 phase25
0.625 phase52
0.611 phase52
0.575 phase52
0.580 phase52

50.2
36.4
24.2
9.0

-0.7
-6.0

-3. 3
-7.6
_ Q O

CJ . 7

a D
V . -u-

vertical component:

f= 0.040 ampl=
 f = 0 . 063 amp 1  
 f 52 0. 100 ampl =
 f= 0. 160 ampl =
f 25 0.250 ampl =
f= 0.400 ampl 52
 f= 0.630 ampl =
 f= l.OOO ampl 52
f= 1.600 ampl 52
 f= 2.500 ampl =
f ~ 4 . 000 amp 1 =
 f 52 6.300 ampl 52
 f= 8.000 ampl 52

vertical -radial

 f = 0. 100 e=
 f= 0. 160 e=
f= 0.250 e=
 f= 0.400 e=
 f= 0.630 e=
 f = 1 . 000 e=
i- 1.600 e=
 f= 2.500 e 52
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 f 52 8.000 e25

0.824 phase52
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24.4
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SOUNDING: 35

tangential component!

f= 0.100 ampl= 
f= 0.160 ampl 52
 f= 0.250 ampl =
 f 52 0.400 ampl =
 f 25 0.630 ampl =
 f= l.OOO ampl = 
f= 1.600 arnpl =
 f= 2.500 ampl 52 
f- 4.000 ampl=
 f= 6.300 ampl =
 f 25 8.000 ampl =

0.024
0 . 073
0. 110
0. 127
0. 175
0.205
O.221
0 . 236
0.249
0.278
0.291

phase 
phase52
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phase52
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phase 
phase52
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24.6
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page 35

/* 1Mlt 
I *****

f mtml 1 *****

_£_ uta

-f zz

f  =
/    .

f uta *****

f Mm *****

f  , 
*****

f «.

fsa

0.
0.
0.
0.
0.
1.
1.
2.
4.
6.
8.

100
160
250
400
630
000
600
500
000
300
000

vertical

f ntn

/  «.

r tmtt i *****

f MM, *****

f   .

f    *****

/  .M1|

/  ^^^

/  M|||

f -w *****

f M» 
*****

f MM 
*****

f |ml

0.
0.
0.
0.
0.
0.
0.
1.
1.
2.
4.
6.
8.

040
063
100
160
250
400
630
000
600
500
OOO
300
000

verti cal -

f tmtt *****

 f  
 f =
f =
f ,ltll *****

 f :=

f ==

f MM, *****

f -w 
*****

/  tntl

/* MMI

0.
0.
0.
0.
0.
1.
1.
2.
4.
6.
8.

horiz

/  MJU 
T* *****

 f =
_£_ uta

 f  

f ss

£. "" 

f ma I "***

f mmt *****

f   .

f MW 
*****

 f =

0.
0.
0.
0.
0.
1.
1.
2.
4.
6.
8.

1 00
160
250
400
630
000
600
500
000
300
000

ampl  
ampl =
ampl-
ampl  
ampl  
ampl-
ampl  
ampl  
ampl =
amp 1  
ampl  

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

171
252
354
454
593
7O3
782
829
818
809
803

phase 
phase=
phase=
phase=
phase 
phase=
phase 
phase=
phase=
phase 
phase-

68.
77.
58.
49.
39.
30.
21.
14.
9.
7.
7.

5
0
8
1
8
7
1
0
0
0
0

component:

ampl =
ampl =
ampl =
ampl  
ampl  
ampl^
ampl =
ampl =
ampl =
ampl =
ampl =
ampl  
ampl-

0.
0.
0.
0.
1.
1.
1.
1.
1.
0.
0.
0.
0.

-radial el

e=
e=
e==
e 
e=
e=
e«
e=
s*****
e=
e==

ontal ell

100
160
250
400
630
000
600
500
000
300
000

e=
e-
e==
e=
e-
e=
e-
e=
e-
e 
e-

-0.
-0.
-0.
_ /* *

1Mlt ***\

-0.
~o.
_ f\

-On

-0.
-0.

ipti

0.
-0.
-0.
-0.
-0.
-o.
  o
_ J-J

~0.
-0.
-0.

910
856
915
979
067
153
207
193
107
981
844
784
787

lipt

160
198
240
244
263
268
257
223
156
050
018

phase-
phase=
phase52
phase 
phase=
phase=
phase=
phase=
phase3*
phase 
phase=
phase=
phase 

ici ty:

alpha=
al pha 
al pha 
alpha=
alpha=
al pha 
alpha=
alpha=
alpha=
alpha=
alpha=

2.
7.
9.

24.
9.
6.
1.

~4.
,,-..0

. _ < *
_ g

1.

4.

84.
80.
77.
72.
67.
62.
56.
50.
45.
44.
44.

0
9
1
a
5
6
4
1
6
5
7
3
9

4
7
1
7
3
0
2
3
9
1
4

city:

062
048
013
014
023
018
027
049
076
108
115

alpha55
alpha=
al pha 
al pha=
al pha 
alpha=
alpha=
alpha-
alpha35
alpha=
alpha=

82.
74.
72.
74.
73.
73.
74.
74.
73.
71.
71.

7
1
7
4
6
7
3
TT

5
9
1



page 36

SOUNDING:

tangential component:

i- 1.000 ampl = 0.323 phase=-101.6 
f== 8.000 ampl = 2.041 phase=-111.6

radial component:

f= 1.000 ampl- 0.783 phase= -3.9 
f= 8.000 ampl = 0.762 phase= 33.7

vertical component:

i- 1.000 ampl- 1.497 phase= 68.4 
f= 8.000 ampl= 12.640 phase= 67.3

vertical-radial ellipticity:

 f= 1.000 e= 0.482 alpha= 78.2
 f= 8.000 e= 0.033 alpha= 87.1

horizontal ellipticity:

 f= 1.000 e«= 0.407 alpha= -86.2 
f= 8.000 e~ 0.194 alpha= -17.7

SOUNDING: 36a

tangential component:

 f= 0.400 ampl= 0.076 phase=-155.7
i- 1.000 ampl= 0.106 phase= 162.4
f= 4.000 ampl= 0.180 phase= 113.8
i- 8.000 ampl= 0.311 phase38 100.1

radial component:

f~ 0.160 ampl= 0.730 phase= 65.6
 f= 0.400 ampl- 1.125 phase= 27.8
f= 1.000 ampl= 1.216 phase= -3.8
 f= 4.000 ampl= 0.741 phase= -10.6
 f= 8.000 ampl= 0.733 phase== -6.0

vertical component:

f= O.063 ampl= 1.102 phase= 12.5
i- 0.100 ampl= 1.232 phase- 15.9
f= 0.160 ampl= 1.367 phase= 26.0
i- 0.400 ampl= 1.412 phase= 0.8
f= 1.000 arnpl= 0.907 phase= 11.6
 f= 4.000 ampl= 2.938 phase= 72.6
 f= 8.000 ampl= 5.720 phase= 70.1

vertical-radial ellipticity:
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SOUNDING:

e=
G?"**"
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e=

37
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tangential component:
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vertical-radial ellipticity:
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SOUNDING: 38

tangential component:

f= 0.160 ampl= 0.148 phase= 51.5
i~ 0.400 ampl = 0.181 phase= 5.6
 f= 1.000 ampl = 0.138 phase= -26.3
f= 2.500 ampl = 0.089 phase= -20.8
 f= 4.000 ampl= 0.087 phase= -22.5
 f= 8.000 ampl = 0.086 phase= -31.9

radial component:

 f= 0.100 ampl= 0.363 phase= 51.1
 f= 0.160 ampl= 0.508 phase= 51.2
f= 0.250 ampl = 0.564 phase= 22.5
 f = 0.400 ampl= 0.585 phase= 8.2
f= 0.630 ampl = 0.518 phase= -3.9
 f= 1.000 ampl = 0.473 phase= -6.8
f= 2.500 ampl= 0.443 phase= -3.9
 f = 4.000 ampl= 0.431 phase= -4.6
 f= 6.300 ampl= 0.417 phase= -7.3
 f= 8.000 ampl= 0.420 phase= -9.1

vertical component:

f= 0.100 ampl= 0.929 phase= -5.7
i- 0.160 ampl= 0.917 phase= -5.4
 f= 0.250 ampl= 0.828 phase= -28.8
 f= 0.400 ampl= 0.675 phase= -41.8
 f= 0.630 ampl= 0.432 phase= -46.7
 f= 1.000 ampl= 0.309 phase= -40.2
 f- 2.500 ampl= 0.257 phase== -30.5
i~ 4.000 ampl= 0.220 phase= -32.7



page 39

 f =

f . =
6
8

. 300

. 000
ampl =
ampl =

vertical -radial

f* (MJX

f «w. *****

f =
X ~ 

/*.  

f =
/  ««.

f ,H(. *****

/  ^^

-f -=:

0
0
0
0
0
1
2
4
6
8

. 100

. 160

.250

.400

. 630

. 000

. 500

. 000

. 300

. 000

O7**£

e=
e=
e=
e=
C? """"*

e=
e=
e=
e==

horizontal el 1 i

-f =:
f   .

f  . *****

 f ss

f tmtt *****

 f =

0
0
1
2
4
8

. 160

. 400

. 000

. 500

. 000

. 000

SOUNDING:

C""t*****

e~
e=
e=
e=
e=

39

0.
0.

el

MM.**"*)

-0.
-0.
-0.
-0.
-0.
~o.
-0.
-0.
-0.

183
170

lipt

311
415
431
460
383
270
202
198
176
156

phase=
phase=

ici ty:

al pha 
al pha32
alpha=
al pha 
al pha 
alpha-
alpha=
alpha=
alpha 
alpha=

-34.
-35.

76.
69.
61.
51.
38.
31 .
28.
25.
21.
20.

9
1

6
4
1
3
0
2
7
3
9
5

ptici ty:

-0.
0.
0.
0.
0.
0.

001
0 1 3
090
056
059
077

alpha=
alpha=
al pha 
alpha-
alpha=
alpha55

73.
72.
74.
79.
79.
79.

8
8
5
1
1
2

tangential component:

f«
f =
f =
f =
f =

0
0
1
2
6

radi

f M». 
*****

f lm, 
"""**

fa

 f ==

f  
f* (<<jx

0
0
0
1
2
6

.250

. 630

. 000

. 500

. 300

ampl =
amp l-
ampl =
ampl =
ampl =

0.
0.
0.
0.
0.

025
048
050
016
008

phase=-
phase=
phase=
phase-
phase=

-125.
136.
112.
71.
6.

5
7
7
9
1

al component:

. 100

. 250

.630

. 000

. 500

. 300

vertical

f =
fa
f* ,  

f a
r ... 

f w~ *****

.£ ~  1 *****

f MH. 
*****

0
0
0
0
0
1
2
6

. 040

. 063

. 100

.250

. 63O

. 000

. 500

. 300

amp 1 =
amp 1  
ampl =
ampl =
ampl^
ampl =

0.
0.
0.
0.
0.
0.

355
571
587
519
456
438

phase=
phase555
phase^
phase-
phase55
phase=

54.
28.
-0.
_ er

wJ .

-2.
  3 .

0
6
1
7
4
1

component:

ampl =
ampl =
ampl ~
amp 1  
ampl =
amp 1 ~
ampl  
ampl =

0.
0.
0.
0.
0.
0.
0.
0.

899
885
922
827
504
361
260
192

phase55
phase-
phase-
phase*5
phase=
phase55
phase55
phase=

0.
-0 .
  6 .

-24.
-43.
-41.
-31 .
 32 .

5
9
9
4
6
7
0
6

vertical-radial ellipticity:



page 40

f w. *****

f =
£  

f =
f ntl *****

f*=

0
0
0
1
2
6

hori

£ * 

 f =
 f =
 f =s

f TIIIJ »w

0
0
1

. 100

.250

. 630

. 000

. 50O

. 300

zontal

. 250

.630

. 000
2.500
6 . 300

e5*
e2*
e5*
e=
e*2
e==

elli

e*2
e*2
e-
e 
e*2

-O.
-0.
-0.
_ l~\

-0.
-0.

324
448
393
300
215
187

alpha:
alpha:
alpha1
alpha:
alpha:
alpha:

ptici ty:

0.
-0.
-0.
-0.
-0.

019
056
084
034
003

alpha:
alpha;
alpha;
alpha
alpha

78. 1
61. 1
39. 1
32.7
28.0
21.7

-87.7
-86.6
-87.4 
89.4 
89.0

SOUNDING: 40

tangential component:
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vertical-radial ellipticity:

f  0.063 e*2 -0.076 alpha*2 87.3
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f= 0.100 e- -0.176 alpha= 84.4
 f= 0.250 e- -0.288 alpha= 77.1
 f= 0.400 e= -0.331 alpha= 70.7
 f= 0.630 e= -0.361 alpha= 61.8
 f = l.OOO e- -0.347 alpha= 54.7
f= 2.500 e= -0.273 alpha= 43.5
 f= 4.000 e« -0.258 alpha= 39.8
f- 6.300 e= -0.245 alpha= 35.6
f= 8.000 e= -0.241 alpha= 33.8

horizontal ellipticity:

f= 0.100 e= 0.170 alpha= -89.4
f= 0.250 e= 0.027 alpha= -86.1
 f= 0.630 e= -0.037 alpha= -90.0
 f= 1.000 e= -0.059 alpha= 88.5
f= 2.500 e= -0.037 alpha= 85.5
 f= 6.300 e= -0.001 alpha= 85.4
f= 8.000 e= -0.001 alpha= 85.9

SOUNDING: 41

tangential component:

f= 0.100 ampl- 0.207 phase= 77.0
 f= 0.250 ampl^ 0.336 phase= 42.9
f= 0.400 ampl= 0.414 phase- 33.5
f= 0.630 arnpl^ 0.444 phase= 11.1
f= 1.000 ampl= 0.441 phase= -7.3
 f= 1.600 ampl= 0.394 phase= -23.9
 f= 2.500 ampl= 0.339 phase= -35.6
i- 4.000 ampl= 0.327 phase= -42.8
f= 6.30O ampl= 0.383 phase= -56.5
f= 8.000 ampl= 0.415 phase= -61.9

radial component:

f= 0.100 ampl= 0.386 phase= 54.3
 f= 0.160 ampl= 0.523 phase== 61.3
 f== 0.250 ampl= 0.693 phase- 41.1
 f= 0.400 ampl= 0.854 phase= 30.7
 f- 0.630 ampl= 0.962 phase= 13.9
 f= 1.000 ampl= 0.964 phase= 2.3
f= 1.6OO ampl= 0.863 phase= -7.5
 f= 2.500 ampl= 0.763 phase= -9.6
 f- 4.000 ampl== 0.710 phase= -8.6
f= 6.300 ampl= 0.711 phase= -10.9
f= 8.OOO ampl= 0.716 phase= -12.9

vertical component:

f= 0.040 ampl= 0.928 phase= 13.0
f= 0.063 ampl== 1.069 phase= 7.4
 f= 0.100 ampl= 1.140 phase= 5.8
f= 0.160 ampl= 1.217 phase= 16.8
f= 0.250 ampl= 1.240 phase= -4.7
f= 0.400 ampl= 1.275 phase= -15.2
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SOUNDING: 43

tangential component:

 f= 0.250 ampl= 0.055 phase= 46.9
 f= 0.630 ampl= O.086 phase= 27.9
f= 1.000 ampl= 0.102 phase= 17.9
 f= 2.500 ampl= O.O99 phase= -1.1
 f= 6.300 ampl= O.089 phase= -17.7

radial component:

 f- 0.100 ampl= 0.223 phase= 59.8
 f= 0.250 ampl= 0.381 phase- 50.2
f= 0.630 ampl= 0.584 phase= 28.7
 f= l.OOO ampl= 0.629 phase= 20.3
i- 2.500 ampl= 0.679 phase= 10.4



page 44

 f= 6.30O ampl = 0.692 phase= 6.1 

vertical component:

 f= 0.040 ampl = 0.881 phase= 2.9
f= 0.100 ampl= 0.921 phase= -0.5
i~ 0.250 ampl = 0.938 phase= -6.5
f= 0.630 ampl = 0.825 phase= -16.8
i~ 1.000 ampl= 0.734 phase= -19.5
f= 2.500 ampl= 0.587 phase*" -22.0
 f~ 6.300 ampl= 0.447 phase  -26.3

vertical-radial ellipticity:

f = 0.100 e= -0.207 a1pha= 82.9
f= 0.250 e= -0.321 alpha= 76.0
f= 0.630 e=  0.386 alpha*2 58.3
f= 1.000 e= -0.357 alpha= 50.7
f= 2.500 e= -0.287 alpha= 40.1
f= 6.300 e= -0.261 alpha= 30.9

horizontal ellipticity:

f= 0.250 e= 0.008 alpha== 81.8
f= 0.630 e= 0.002 alpha= 81.6
f= 1.000 e= 0.007 alpha= 80.8
f= 2.500 e= 0.028 alpha= 81.9
f= 6.300 e= 0.051 alpha= 83.3

SOUNDING: 44

tangential component:

f= 0.250 ampl= 0.225 phase== 35.8
f= 0.630 ampl= 0.291 phase= 1.1
f= 1.000 ampl= 0.267 phase= -16.0
i- 2.500 ampl= 0.155 phase= -28.2
i- 6.300 ampl= 0.141 phase= -32.7

radial component:

 f= 0.100 ampl= 0.302 phase= 49.7
i- 0.250 ampl= 0.523 phase= 39.7
f= 0.630 ampl= 0.678 phase= 14.3
f= 1.000 ampl- 0.682 phase= 5.6
f= 2.500 ampl= 0.614 phase= -1.5
f= 6.300 ampl= 0.588 phase= -4.7

vertical component:

 f= 0.040 ampl= 0.835 phase= 1.6
 f= 0.100 ampl- 0.948 phase= -1.2
i- 0.250 ampl= 0.984 phase= -11.9
f= 0.630 ampl= 0.750 phase== -30.7
i~ 1.000 ampl= 0.596 phase= -35.9
f= 2.500 ampl= 0.401 phase= -29.4
 f= 6.300 ampl= 0.317 phase= -35.2
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vertical-radial ellipticity
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SOUNDING: 45

tangential component:

 f« 0.250 ampl= 0.086 phase= -45.6
 f= 0.400 ampl== 0.100 phase= -83.2
 f = 0.630 ampl= 0.084 phase= -32.2
 f- 1.000 ampl= 0.100 phase=-138.6
 F- 2.500 ampl= 0.105 phase=-177.9
 f- 6.300 ampl= 0.109 phase= 136.4
 f- 8.000 ampl= 0.096 phase= 127.9

radial component:
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vertical-radial ellipticity!
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SOUNDING: 46

tangential component:

f= 0.250 ampl= 0.277 phase= 36.7
 f= 0.630 ampl= 0.363 phase25 0.1
 f= 1.000 ampl- 0.329 phase= -18.6
 f= 2.500 ampl- 0.199 phase= -34.5
 f= 6.300 ampl= 0.173 phase- -41.2

radial component:

 f= 0.100 ampl= 0.341 phase= 53.9
 f== 0.250 ampl= 0.582 phase- 37.6
 f= 0.630 ampl- 0.764 phase= 12.7
 f= 1.000 ampl= 0.746 phase= 2.8
f= 2.500 ampl= 0.653 phase= -4.2
 f= 6.300 ampl= 0.604 phase- -6.5

vertical component:

f= 0.100 ampl= 0.999 phase= 2.0
f= 0.250 ampl- 1.053 phase- -12.7
 f= 0.630 ampl= 0.822 phase- -33.5
 f= 1.000 ampl= 0.634 phase^ -39.7
 f= 2.500 ampl= 0.394 phase- -34.3
 f= 6.300 ampl- 0.309 phase- -40.6

vertical-radial ellipticity:

f= 0.100 e= -0.257 alpha- 77.2
f= 0.250 e~ -0.370 alpha= 67.3
 f= 0.630 e- -0.425 alpha- 48.0
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: = l.OOO e= -0.382 alpha- 38.8
; = 2.500 e= -0.234 alpha= 29.3
; = 6.3OO e= -0.240 alpha= 24.4

horizontal ellipticity:

 f= 0.250 e= 0.006 alpha= 64.6
 f= 0.630 e= 0.085 alpha= 64.9
 f= 1.000 e= 0.137 alpha- 67.2
 f= 2.500 e= 0.143 alpha= 75.0
 f= 6.300 e= 0.154 alpha= 76.4

SOUNDINS: 47

tangential component:

f= 1.000 ampl= 0.238 phase== -4.0
 f= 2.500 ampl= 0.164 phase* -16.5
f= 6.300 ampl= 0.160 phasse= -20.4

radial component:

f= 1.000 ampl=s 0.699 phase= 14.6
f= 2.500 ampl= 0.698 phase== 4.0
f 58 6.300 ampl== 0.681 phase= 0.2

vertical component:

f= 1.000 ampl= 0.736 phase= -23.9
 f= 2.50O ampl= 0.557 phase= -24.1
f= 6.300 ampl= 0.442 phase= -29.9

vertical-radial ellipticity:

f= 1.000 e~ -0.348 alpha== 46.9
f= 2.500 e= -0.243 alpha= 37.8
f= 6.300 e= -0.242 alpha= 31.3

horizontal ellipticity:

f= 1.000 
 f« 2.500 
f= 6.300

SOUNDINS: 48

e= 0.098 alpha- 71.9
e= 0.078 alpha= 77.5
e- 0.079 alpha= 77.5

tangential component:

 f= 1.000 ampl =
 f= 2.500 ampl =
 f= 6.300 ampl =

0.299 phase= -17.3 
0.197 phase= -15.8 
0.191 phase= -19.5

radial component:

f= 1.000 ampl= 0.569 phase= 
f- 2.500 ampl^ 0.534 phase=

2. 1 
 1.3
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f= 6.300 ampl = 0.500 phase= -5.0 

vertical component:

f= 1.000 ampl = 0.464 phase= -37.9
 f- 2.500 ampl = 0.344 phase= -28.3
 f= 6.300 ampl== 0.260 phase= -34.0

vertical-radial ellipticity:

 f= 1.000 e= -0.354 alpha= 37.5
f= 2.500 e= -0.217 alpha= 31.5
f= 6.300 e= -0.207 alpha= 25.6

horizontal ellipticity:

i- 1.000 e= 0.140 alpha= 63.0
f= 2.500 e= O.O82 alpha= 70.1
f= 6.300 e= 0.084 alpha= 69.6

SOUNDING: 49

tangential component:

 f= 1.000 ampl= 0.240 phase= -30.6
 f= 2.500 ampl= 0.134 phase= -23.2
 f= 6.300 ampl= 0.136 phase= -26.3

radial component:

 f- 1.000 ampl= 0.504 phase- -7.7
 f= 2.500 ampl= 0.467 phase= -4.2
 f= 6.300 ampl= 0.440 phase= -7.3

vertical component:

f= 1.000 ampl- 0.314 phase= -50.6
f= 2.500 ampl= 0.224 phase= -35.1
f= 6.300 ampl= 0.156 phase= -38.9

vertical-radial ellipticity:

 f= 1.000 e= -0.341 alpha= 28.1
 f= 2.500 e= -0.208 alpha= 23.4
 f== 6.300 e= -0.169 alpha= 17.3

horizontal ellipticity:

 f= 1.000 e= 0.154 alpha= 65.7
 f= 2.500 e= 0.087 alpha= 74.7
 f= 6.300 e= 0.093 alpha= 73.5

SOUNDING: so

tangential component:
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f= 0.250 ampl = 0.431 phase= 11.8
f= 1.000 ampl = 0.287 phase= -36.9
 f= 2.500 ampl = 0.181 phase= -22.5
f= 6.300 ampl= 0.176 phase= -29.8

radial component:

f= 0.250 ampl= 0.707 phase= 13.0
 f= 1.000 ampl= O.424 phase= -16.9
f= 2.500 ampl= 0.381 phase= -9.5
f= 6.300 ampl= 0.356 phase= -8.0

vertical component:

f== 0.250 ampl= 0.920 phase= -38.7
 f= 6.300 ampl= 0.116 phase= -40.4

vertical-radial ellipticity:

f= O.250 e= -0.460 alpha= 56.6 
f= 6.3OO e~ -0.163 alpha= 15.9

horizontal ellipticity:

f= 0.250 e= 0.009 alpha= 58.6
f= 1.000 e= 0.163 alpha= 56.6
 f- 2.500 e= 0.088 alpha= 64.9
 f- 6.300 e= 0.151 alpha= 64.7


